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EROSION  CONTROL  PRACTICES  DIVISION 

Soil  Losses  on  Corn  and  Soybean  land  Vary  Vfith  Precedinp;  Crop  - 
Dvvight  D.  Smith,  Columbia,  Missouri, -"Corn  land  has  allowed  minimum  erosion 
when  follo'/ring  a  grass  and  legume  meadow  during  the  ..5-,-years  of  soil  loss.,  records 
at  McCredie.  ,  During  the  4--nionth  period' Ilay  through  Ati gust,  the  average  , soil 
loss  for  corn  folloYring  grass  vra,s  2.4  tons  per  acre  in  comparison  to  4-.  6  tons 
folio-wing  svreet  clover  under  as-  a  green  manure,  6. 6  tons  f  ollaTing  one  year  of 
corn  rd-th  the.  stalks  returned  to  the  soil,  S.  8  tons  following  a  lespede.za  hay 
crop,  and  10, 8' tons  follovring  oats  in  a  corn-oats  rotation  v/ithout  soil  treat- 
ments, . 

"The  annual  soil  loss  from  soybeans  follov.ang  com  has  'been' high  due  to  the 
lack  of  cover  during  the  vdnter  and  early  spring  and  also  during  the  soybean 
gracing  period,  due  to  a  poor  soil  condition.    A  plot  to  be  in  soybeans  follaj- 
ing  corn  lost  '4-.  0  tons  per  acre  diaring  the  first  4  months  of  the  3^ear  in  com- 
parison' to  0,3  ton  from  a  meadow  plot  going  to  soybeans.     During  the  next  4./ 
months  the  former  plot.  lost.  4.5  tons  per  acre  in  comparison  to  1.3  from  the  soy- 
beans follaTing  meadow  plot."  , 

Field  Cultivation  Pasture  Renovation  Excels-  Orvi lie  E,  Kays, 
Lacrosse,  "Ji  scon  sin. -"T'/ro  years  of  results  are  available  to  determine  the  effect 
of  renovation  on  soil  and  vrater  losses  and  yield  of  pasture.     The  treatments 
were  established  in  1944  and  in  1945  all  plots  were  grazed.     The  follaring  table 
shows  the  losses  for  the  two  years  and  the  ^rLelds  in  1945,"  ' 


\ 

Soil  and  ITater  Loss 

Forage 

Treatment 

1944 

1945 

Yield  in 

Runoff 

Soil  Loss 

Runoff «  Soi 

.1  Loss 

1945 

Inches 

T/A 

Inches 

T/A 

T/A 

Field  cultivator  renovation 

0.03 

0. 02 

1.30 

0.09 

3.56 

Spring  plovred  renovation 

2,13 

5.62 

2.04 

0.19 

2.68 

Bluegrass,  grazed' 

0.96 

i' 

0. 09 

* 

2.05 

0.20 

1. 00 

-;:-This  report  is  for  in-Service  use  only  and  should  not  be  used  for  pub  Ilea  xi  on 
YJithout  permission  from  the  V.fashington  Office,  Soil  Conservation  .Service  Re- 
search, .  '  •  ■ . . 

-:h;-A11  Research  yfork  of  the  Soil  Conservation  Ser\ace  is  in  cooperation  v.dth  the 
various  State  Exi^eriment'  Stations, 


"The  advantage  of  raulch  as  produced  by  the  field  cultivator  continued  during 
194-5  resulting  in  less  runoff.     There  i/as  about  60  percent  as  i?.uch  runoff  from 
plots  rrorked  vrlth  the  field  cultivator  as  compared  rrlth  plots  :rhich  vrere  spring 
plowed. 

"The  stand  of  legumes  iTas  better  on  the  plots  renovated  rrith  the  field  cultiva- 
tor and  the  plants  more  vigorous  in  grcr.rth  v;hich  resulted  in  higher  yields.  The 
results  of  these  studies  and  general  renovation  work  on  the  Station  vrould  indi- 
cate that  a  good  stand  of  legumes  can  be  obtained  vdthout  ploiTing  and  that,  if 
equipment  is  used  which  Tri.ll  leave  most  of  the  ieaf  litter  on  top,  soil  and  vra.ter 
losses  v/111  be  low," 

VJheat  Tillage  Methods  and  Protein  Content  -  Carl  L.  Englehornj  Fargo, 
North  Da.kota, -"Although  differences  in  the  protein  content  of  the'c-rop  of  vrheat 
harvested  from  plots  tilled  by  various  methods  for  seedbed  prepar&tion  and  for 
summer  fallovir  are  not  great,  a  trend  taTard  a  lower  protein  content  r.dth  in- 
creased surface  mulch  is  indicated  by  the  accom-i^anying  data  for  194^  and  194-5. 
Under  continuous  cropping  at  Edgelcy,  the  protein  content  of  wheat  from  plc.Ted 
stubble  was  only  about  2,4  percent  higher  than  from  stubble  mulch  tillage  in 
both  years.    At  Langdon,  however,  protein  in  wheat  from  plowed  stubble  i/as  more 
than  10  percent  higher  than  from  stubble  mulch  tillage. 

"At  Edgeley  plovred  fallow  produced  wheat  vrith  8  percent  more  protein  than  stubble 
mulch  fallo\T  during  1944^;  during  19-45,  the  difference  v/as.  very  slight.  At 
Langdon  vrheat  from  plovred  fallow  had  10,3  percent  more  protein  during  194-4  ^'-nd 
7.2  percent  more  protein  during  194-5  than  wheat  from  stubble  mulch  fallow, 

"At  present  premium  prices  based  on  protein  content,  tillage  method  has  not 
affected  the  protein  content  of  the  194-5  wheat  crop  to  the  extent  of  any  price 
difference  at  Edgeley.     During  1944  the  vrheat  from  the  plowed  plot  under  con- 
tinuous cropping  with  13  percent  protein  v;ould  be  vforth  tiro  cents  a  bushel  more 
than  the  wheat  mth  lesser  protein  content  from  other  tillage.     ".Tieat  from  1944 
plo'wed  fallovj"  at  Edgeley  would  carry  a  premium  of  four  cents  above  vrhcat  from 
stubble  mulch  fallovj-, 

"'.Jlieat  from  summer  fallow  has  a  much  higher  protein  content  than  wheat  produced 
under  continuous  cropping.     At  Edgeley,  at  present  premium  prices,  wheat  from. 
fallow  plots  is  ViTorth  eight  cents  a  bushel  more  than  wheat  from,  continuous 
cropping, "  "  ' 

"Protein  content  of  wheat  grovm  continuously  and  after  summer  fallow  at 
Edgeley  and  Langdon,  North  Dakota,  1944-45  average 


Tillage  Method 

'  ^^^^^^ 

1  ""."Jheat  after 

7/heat  after 

,  Continuous 

summer 

Continuous 

•  summer 

v;-heat 

fallow 

T;heat 

fallow 

Protein  Content  of  T/heat,  Percent   

Moldboard  plovf 

12.9 

15.5 

10,7 

13.7 

Field  cultivator 

12,4 

15.0 

10,0 

■  13.2 

Subsurface  tiller 

12.6 

14.8 

9.6 

.  12,  6 

Disk 

12.3 

Oncrra.y,  fall 

10.5 
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Rotations  ".Tith  Green  Manure  Crops  Rcduco  Soil  Loss  -  Glenn  Ti.  Horner, 
Piillnr.n,  'Vashington. -"Erosion  conditions  in  the  Palouso  region  are  vei^'"  severe 
this  3/ear,     On  the  basis  01  records  from  a  scries  01  plots  established  in  1931 
and  from  an  exaniination  of  photographs  taken  in  different  sections  of  the  region 
since  1931,  it  appears  that  the  erosion  conditions  at  the  present  tine  arc  nore 
severe  than  any  other  year  since  the  vdnter  of  1933-34,     The  aniovait  of  erosion 
is  quite  variable  in  different  sections,  and  is  correlated  u-ith  the  degree  of 
adoption  of  conser</ation  practices  and  also  r-ath  variations  in  the  amount  and 
intensity'-  of  precipitation. 

"The  effect  of  the  cropping  system  on  runoff  and  soil  losses  is  sha:rn  by  results 
obtained  on  the -crop  rotation  plots  dujring  December..    The  data  given  bclor:  are 
losses  from  plots  seeded  to  v.'inter  v'heat  follovdng  different  crops. 


December, 

1945,  -  losses 

Treatment 

Runoff 

Soil  loss 

 .  :  _ — .  1 

 :  1 

m. 

Tons/A 

'.Tintcr  rrheat  after  suimricr  fallo'.j 

1. 05 

35.0 

'.Tintcr  vrheat'aftcr  peas'. 

0. 58 

21.8 

•.fintcr  vrhcat  after  s'.Tcot  clover  as,  green 

manure  (5-year  rotation) 

'  0.36 

14.9 

Vfinter  iTheat  after  peas  as  green  mD.nure 

0. 27 

11.8 

"Jinter  v/heat  after  Kubam  clover  as  green  mi.anure 

0.29 

14.3 

"Tinter  rrhe at  after  spring  -.rheat  (S-yr.  rotation)  • 

■■■  0.19 

5.5 

"The  most  severe  erosion  losses  occurred  on  the  summer-fallCTTcd  plot  compared  to 
land  cropped  in  1945.    Rotations  in  iThich  legiames  vrcre  used  as  green  manure 
crops  sho'.red  a  n-a-rked  reduction  in  erosion.     The  most  effective  treatment  xras 
the  8-year  alfalfa  rotation  consisting  of  4  years  of  alfalfa  -  grass,  spring 
:Yhcat,  rdnter  r/heat,  peas,  and  soring  "Theat, " 

Surface  Residues,  Insects  and  Disease  -  Maurice  Donnelly,  Riverside, 
Calif  or  nia.-"  One  of  the  problems  in  the  T/ind  area,  northrrcst  of  Riverside  in 
Riverside  and  San  Bernardino  counties,  concerned  the  effect  of  stubble  mulch  on 
the  insect  populations  in  grape  vineyards.     The  vievr  appears  to  be  prevalent 
among  the  grape  gro-.Tcrs  that  residues  at  the  surface  of  the  ground  increase 
damage  to  the  vines  from  cutvrorms  and  leaf  hoppers  by  setting  up  a  condition 
favorable  for  the  increase  of  these  pests.     Dr.  A.  L.  Boycc,  head  of  the  Divisior 
of  Entom.ology  of  the  Citrus  Experiment  Station,  str.tes,  hov;cvcr,  that  in  his 
opinion  the  presence  of  such  surface  organic  residues  should  not  cause  an  in- 
crease in  these  insects. 

"A  similar  question  arose  in  conjiection  -•rith  the  management  of  vine  residues 
from  tomatoes  grovm  dr^r-fanu  on  sloping  lands  in  the  Santa  Barbara  Coastal  Soil 
Conservation  District.     Here  the  tomato  grovrers  have  been  folloiTing  the  practice 
of  buck-raking  the  I'lnes  from  the  land  and  dum.ping  them  into  a  nearby  gully  or 
lov.r  place.     These  vines,  if  left  on  the  land  vrould  m.ake  excellent  stubble  mulch.. 
Tomzi.to  grovfcrs  have  thought  that  if  they  vrere  left  they  mght  cause  an  increase 
in  tomato  diseases  in  the  succeeding  tomato  crop.-   Dr..  John  T..  Middleton,  plant 
pathologist  of  the  Citrus  Eicperim.cnt  Station,  vrho  specializes  in  toiri^.toes  and 
other  truck  crops,  concludes  as  follo-.TS:    Bacterial  canlcer  is  the  principal  dis- 
ease to  be  on  the  yratch  for.     If  the  vines  are  healthy,  no  increase  in  disease 
should  be  expected  in  the  succeeding  tomato  crop  from,  the  incorporation  of  the 
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vincs  into  the  soil  in  the  r.ir.nner  tlr.t  conscrvr-ti onists  rocomncnci  (that  is 
rrad\i3-llj,  in  order  that  there  is  surface  protection  in  the  early  and  niiddlc 
part  of  the  viintor), .   If  tlie  vines' arc  not  healthy,  tomr.toes  should  not  bo 
planted  the  f  ollO'-ring  year  j-ny/ciy, " 

Advantaa:e  of  Crested  "';/Iicatg;rass  -  H.  L,  Thonias,  Con/allis,  Oregon. - 
Preliminary  consideration  of  the  costs  of  vfheat  farming  and  the  effects  of  "soil 
erosion  on  vrhcat  yields  on  different  land  slopes  shovrs  the  follo'.jlng  points  of 
advantage  for  gro-.Ting  crested  rrheatgrass  instead  of  iThcat, 

"Gentle  slopes — Advantage  favorable  to  grass  on -2  bushel  Land,. 
Moderate  slopes — Advan.ta.gc  favorable  to  grass  on  11  bushel  land. 
'•Steep  slopes — ^^Idvantagc  favorable  to  grass  on  14-- bushel  lane," 

These  advantages  for  crested  rrhcatgrass  arc  in  addition  to  its  use  in  small 
areas  to  improve  the  shape  of  fields  and  facilitate  contour  culti'vCtion.  . 

•  Loss  of  Soil  Nitrogen  on""'^Jhcat  land  -  Hugh  C.  IlciCay,  St.  .'.nthony, 
Idaho, -"The  loss  of  nitrogen  from  our  soils  at  the  E::pcrimcnt  Station  -:r:s  vciy 
rapid  for -the  5-year  period  from  1939  to  1943.  ■■  The  folloi/ing  table  gives  some 
of  the  nitrogen  losses  for  the  five-year  period.     Three  fallor."  years  and  two 
crop  years  occurred  during  this  period.  '      . ■        ■  '  ' 


Initial  Tillage  l^'ethod 


Moldboard  plorr    '     '                            ■  '•  ' 

160 

240 

One  way  disk 

220 

220 

Subsurface  tillage 

200 

160 

Average          ■  ■ 

193 

207 

One.  T/ay  disk  +  75  ,7-  Ar;i,  Sulph.  Time  of  PloiYing 

160 

One  w.y  disk  +  2000  Straw 

80 

One  way  disk  +  4000  #  Stravr 

120 

Continuous  i-rinter  wheat                 .  • 

200 

Loss  of  Soil- Nitrogen  from 
1939  to  1943 
Pounds  per  acre 


Stravr  Utilized  :  Straw  Burned 


"Stravr  burning  caused  a  greater  nitrogen  loss  in  the  moldboard  plo'Ting  plots, 
but  not  in  the  one  way  disk  or  subsurface  tillage  plots*     It  ^..t.s  expected  that 
straw  burning  would  shovr  a  greater  loss  for  all  types  of  tillage, 

"The  application  of  75  lbs,  ammonium  sulfate  at  time  of  SL.eding  decreased  -the 
nitrogen  loss  from  an  average  of  44  pounds  .per  jcc.r  to  '32  pounds  per  3'"ear.  The 
application  of  stravr  also  decreased  the  loss  of  soil  nitrogen  still  further, 
but  it  T«as  cjcpected  that'  the  2  ton  application  vrould  shovr  less  ."loss.     The  con- 
tinuous vrheat  plots  shovred  a  total  loss  of  200,  lbs,  for  the  5  year  period  or 
an  average  of  40  lbs.  per  year,  . 

"It  is  expected  that  a,  35  to  40  bushel  v.'heat  crop  v.rill  take  out  at  least  50  lbs. 
of  nitrogen  per  crop.     Figuring  on  this  basis,  tliere  is  an  unexplained  loss  of 
100  lbs.  of  soil  nitrogen  for  this  5  year  period,  as  only  tvro  ".rheat  crops  vrcrc 
taken  off.     This  loss  vras  due  either  to  erosion  or  to  percolation  into  the  soil 
bclovr  sampling  depth. 
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"".milG  these  soils  arc  relatively  high  in  soil  nitrogen,  ,168,  the  decrease 
iroia  .178  in,  1939  to  .168  in  -1943  is  vcr:^  serious.    If  this  rapid  loss  of  soil 
nitrogen  continued,  the  nitrogen  vrould  be  exhausted  in  approximately  30  years. 
Only  about  2%  oi  our  dryland  soils  in  this  area  have  as  high  a  soil  nitrogen 
percentage.     The  rest  of  the  dryland  soils  run  about  50'/,  less.     It  is  quite 
evident  a  sound  conservation  program  is  needed  if  the  productivity  of  our  dr^^- 
land  soil  in  southeastern  Idaho  is  to  be  ms-intained.  " 

Increased  Gro-;th  on  Contour-Furrovred  Range  la^nd  -  Bruno  Klinger,  Fort 
Collins,  Colorado. -"Although  loss  be-of  v/as  produced  in  the  contour-furrov/ed 
native  pastures  in  1945  than  in  1944,  the  amount  of  grass  produced  in  1945  vras 
larger  than  in  the  preceding  year.    Yield  data  are  taken  from  plots  la.id  out 
across  contour  furrovrs  and  from  similar  plots  Ic.ld  out  in  unfurrovTcd  areas  in- 
cluded in  the  treated  pastures.     In  part  the  increased  production  in  1945  con- 
sisted of  f lo'-'or  stalks,  vrhich  r/ero,  as  usual,  little  grazed  aft^-r  they  had 
matured.     Data,  for  the  last  tv/o  years  are  as  follovrs:" 


Item 

Un-furrCT.Ted 

Furr 

ovred 

1944 

1945 

1944' 

1945 

■  -  ■  

Gra  s  s 

produced,  pounds  per  acre 

■  1 

205 

1  ' 

194 

212 

265 

Grass 

used,  pounds  per  acre 

101 

105 

103 

151 

Grass 

used,  per  cent 

49 

54 

51 

57 

"Jinter  Legumes  Respond  to  Phosphate  -  H,  0,  Kill,  Temple,  Texas. - 
"Of  the  24  "dnter  legumes  planted  in  October  1945      number  of  them  are  respond- 
ing to  phosphate  fertilizer.     The  legumes  shov;ing  most  response  arc  as  follaTs 
in  descending  order:    Hubam  clover,  melilotus  indica,  bur  clover,  emerald 
clover,  Canadian  field  pea,  lappacea  clover,  ladino  clover,  ".rhite  dutch  clover, 
and  Louisiana  -.Yhite  dutch  clover,     IIo  response  is  evident  on  Austrian  ranter 
pea,  dixie  vronder  pea,  ■singlcta.r^r  pea,  creole  pea,  --.llliamettc  vetch,  hair;/- 
vetch,  alfalfa,  madrid  clover,  biennial  rrhite  s^.Teet  clover,  and  hop  clover. 
Poor  stands  ^rere  obtained  from  alsiko,  bluebonnet,  and  birdsfoot  trefoil.  These 
tliree  ma;^  be  adapted  to  this  area.     Crimson  clover  has  shorm  definite  nutrition 
disorders  and  is  not  adapted  to  the  high  line  soils  in  this  area.     Blue  lupine 
has  been  shovm  lOOja  kill  from  20°  temperature  and  therefore  is  not  adapted  to 
this  area, 

"Good  Austrian  \anter  pea  and  Creole  pea  grcr;rth  vas  obtained  on  bedded  land. 
This  leads  us  to  believe  that  the  peas  and  vetches  vrill  do  much  better  on  bedded 
land,  particularly^  -.rhen  the  legume  is  planted  on  thu  ridge  to  provide  better 
drainage.     The  peas  and  vetches  rep^orted  on  in  the  above  paragraph  ircre  flat 
planted  vrfiich  ma;-  be  the  rqason  for  poor  gro'Tth  and  Ir^ck  of  phosphate  responses, 
Austrian  -.'dnter  peas  on  bedded  land  arc  sho:-.ang  high  responses  to  phosphate 
fertilizer." 

Only  The  Rich  Can  .".f f ord'Ncnconservation  Farming  -  E,  L,  Sauer, 
Urbana,  Illinois. -"It  trices  three  to  eight  years  of  benefits  to  pay  for  the 
costs  of  a  consen^ation  program.     Those  -./ho  do  not  adopt  such  a  program  vrill 
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find  that  their  carni-ngs  vri  11  steadily  decline.     Farm  records  shov:  that  the 
spread  in  earnings  bctrrecn  good  and  poor  farming  is  becoming  Tridcr.     Note  the 
nine-yca.r  trend  in  net  income  from  conservation  farms  in  I.IcLcan  County, 
Illinois. " 


Difference  in  Hot  Income,  Per  Acre,  Conservation  and  Nonconservation 
Farms,  RoLean  County,  Illinois,  1935-'44- 


06;  00 
05.00 


iivcrage 


ConscrvaLion  farming 


■"jiniich  Road  Are  You  Talcing? 


January  Runoff  Varies  "fith  Condition  of  Soil  Surface  and  Cover  - 
George  'J,  Hood,  Bates^/illc,  Arkansas. -"iinalysis  of  the  runoff  during  the  month 
of  January  from  four  vrcll-dcfined  storms  ranging  from  .51  inch  to  2.37  inches 
provide  some  comparisons  of  runoff  by  ground  cover  conditions.     The  f ollordng 
table  gives  the  number  of  inches  of  rainfall  lost  under  the  several  conditions 
for  each  rain,  and  the  total  nuiaber  of  inches  lost  for  the  month. 


Condition  of  Plots 

D?.tc  and  Inches 
1/4    1     1/7    <  1/10 
.86"  1  2.37"   ;  .51" 

of  Rain 

^  1/19  ! 
;  1.06"! 

Total 
4. 80" 



Inches  of  Runoff 

Plorred  rough  ground  . 

.015 

.340 

.  044 

i  .0511 

.35 

Fall  oats  broadcast 

.116 

.736 

.336 

1.54 

Bermuda  grass 

.004 

.104 

.001 

1  .002i 

.115 

Bare  cotton  ground  up  and  dov,T^  slope 

.178 

.712 

.267 

1  .273! 

1.42 

Bare  cotton  ground  contoured 

< 

.  .  020 

.707 

.183 

.  , 

1  .029! 

!  1 

.  84 
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"Bermuda  grass  paoturcs  lost  only  .115  inches  out  of  a  total  of  4-.  SO  inches. 
Fall  ploved  ground,  rrhich  vras  allovrcd  to  remin  rou^h  as  it  iras' plorred,  lost 
only  ,35  of  an  inch  out  of  a  total  of  ^.  80  inches.     The  fall  plovred  ground 
absorbed  and  retained  4.^5  inches  of  the  total  of  4.80  inches.     This  added 
supply  is  stored  up  in  the  soil  for  future  use  of  the  grovdng  crops.     The  fall 
grovm  oats  and  the  bare  cotton  ground  left  in  the  condition  of  the  last  culti- 
vr.tion  last  year  are  both  on  a  L-Jo  slope.     From  each  of  these  plots  about  the 
same  amount  of  rainfall  v^as  lost  by  runoff,  namely  ■1.54-  inches  for  the  fall 
planted  oats  and  1.42  inches  for  the  bare  cotton  ground.     The  amount  of  soil 
carried  av;r.y  -.ras  slightly  less  on  the  oats  than  on  the  bare  ground,  but  it  vras 
evident  that  the  fall  planted  grains  are  not  very  effective  in  retaining  vrLnter 
rains,  although  they  do  help  to  hold  some  soil. 

"Contrasting  the  bare  cotton  ground  planted  up  and  .dorm  the  slope -mth  that  of 
-cotton  ground  listed  on  the  contour,  reveals  a  decided  advantage  in  moisture 
saving  during  the  vrintcr  on  the  contour  listed  ground.  On  a  4/o  slope  the  con- 
tour listed  ground  lost  .84  of  an  inch  of  rainfall  Trhile  the  plots  that  vrcre 
not- contoured*  lost  1.42  inches  out  of  a  total  of  4.80  inches.  A  consideration 
of  these  losses  over  a  long  period  makes  it  apparent  that  the  condition  of  the 
ground  over  the  vdntcr  is  a  very  important  factor  in  the  production  of  profit- 
able ■ crops, "   ■       .  " 

Soil  I/Ioisture  in  "Jheat  Fields  -  C.  J.  Vliitfield,  Amarillo,  Texas. - 
"'.Tith  T/arm  yreather,  vrhcat  made  good  gro'.rth  during  the  month  and  is  rapidly  de- 
pleting the  small  amount  of  stored  moisture.     The  rapid  grcTth  has  furnished  a 
good  cover  on  m.ost  fields  and  vrind  erosion  should  not  occur.     No  damage  by  vdnd 
erosion  has  oc'curred  oh  ifhcat  fields  at  the  sta.tion,     September-seeded  vrheat 
on  fallovr  has  been  in  good  condition  for  grazing  and  Septeiiiber-sooded  -.rhcat  on 
iTheat-after-T/hcat  culture  has  been  in  fair  condition  for  grazing.  October- 
seeded  T/heat  has  not  furnished  grazing.     The  available  moisture,  root  depth, 
and  cover  condition  are  given  for  three  vrheat  fields  and  one  fallow'  area  r.dth 
s  tub  b  1  e  -mu  Ich  t  i  11a  g  e :  . 


Crop  ■ 

Date  of 
seeding 

Availa/ble  moisture' 
in  upper  4  ft. 

Root 
Depth 

Ground 
cover 

Month 

Inches 

Inches 

Per  cent 

Seeded  rdieat  on  fallorr 

Sept. 

2.29 

.31 

50 

Seeded  '.rheat  after  vrheat 

•  Sept, 

1. 88 

25  ' 

20 

Seeded  vdicat  after  vrheat 

Oct. 

2.81 

16 

12 

".The at  stubble  rriulch. 

■  3.57 

20 

"The  late  seeded  vrheat  fields  tove  the  most  available  moisture  at  this  time, 
Ho'.Tever,  vrith  severe  v/ind  conditions,  they  arc  more  likely  to  be  damaged  by 
vrind  erosion.     The  early  seeded  vrheat  should  deplete  the  moisture  supply  in 
from  three  to  four  vrecks.    Under  good  moisture  conditions,  available  moisture 
in  the  upper  four  feet  should  be  approximr>.tely  five  inches  at  this  date.  'Tith 
the  exception  of  the  late  seeded  vrheat,  the  plants  are  vrcll  rooted  and  are 
rooted  deep  enough  to  use  most  of  the  stored  moisture." 
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Grazing  L-r.nds  Lovr  in  Tloisturo. -"The  cool-scason  grasses  started  grov;th  during 
the  month,     3y  the  end  of  February,  crested  vrhcatgrass  and  "■restcrn  :":heatQ;ra3s 
had  from  2-1/2  to  3  inches  of  nev:  grorrth  and  Canada  vrild-ryc,  1-1/2  incl:.  Pre- 
cipitation has  been  much  belovr  normal  and  little  barley,  an  annual  grass  that 
usually  starts  grov.'th  at  this  time  and  furnishes  early  spring  grazing,  has  had 
a  very  limited  germination. 

"Soil  moisture  samples,  taken  on  five  pastures  on  February  2o,  shovf  the  lovr 
reserve  of  available  stored  m.oisture  as  f  ollorrs : 


1 

lype  01  Pasture 

Dc'oth 

Sampled 

■  Total 
in  upper 
3  ft. 

0-6"  ; 

6-12"  : 

12-24" 

24-36" 

(Inches  of  Available  i'oisture) 

Native  blue  grama-buffalo 

.56 

.58 

.71 

.23 

2.08 

Moderately  grazed 

Native  blue  grama-buffalo 

.57 

.45 

.46 

.25 

1.73 

Heavily  grazed 

i;i3{:turc-Resecdcd  ".'arra- 

.4-2 

.34 

.61 

.33 

1.70 

and  Cool-season  Grasses 

Ties  tern  T;heatgrass_ 

.54 

.22 

.43 

.27 

1.46 

Crested  rrheatgrass 

.4o 

.29 

.59 

.43 

.  1.77 

"Under  good  moisture  conditions,  approximritely  4.00  inches  of  available  moisture 
should  be  present  on  pasture  land  at  this  date.    Also,  one-half  of  the  avail- 
able moisture  is  in  the  first  12  inches  rrhich  makes  loss  from  evaporation  high, 
"Tithout  normal  moisture  in  I'arch  and  April,  the  outlook  for  high  forage  yields 
of  the  cool-scason  grasses  is  poor," 

High  February  Precipitation  -  Russell  V/oodburn,  State  College, 
Mississippi. -"February  rain-fall  of  8.9S  inches  v/as  the  highest  since  the  all- 
time  record  of  9.51  inches  in  1939^  and  the  fifth  highest  in  58  years  of  record 
,for  the  m.onth.     This  precipitation  fo-llor;ing  9.25  inches  in  January  brings  the 
years  total  as  of  March  1  to  18,28  inches  or  the  highest  of  record. 

"This  rainf?:.ll  resulted  in  vficlespread  floods  and  dama.ge  to  fields  and  the  high- 
T/ays.     U.  S.  82  at  Columbus-,  Miss,  iras  closed  from  Feb.  11  to  16  (the  second 
time  in  1946)  on  accourit  of  highvntcr  from  the  Tombigbee  River. 

"Only  moderate  erosion  r/as  noted  for  the  hcavji^  February-  rainfall  on  the  bare 
plot  and  virtually  no  soil  loss  on  plots  protected  vrLth  vetch  or  "..dth  rrceds  and 
corn  crop  trash." 


Corn  Production  in  South  Ca.rolina  -  T.  C.  PcgIc,  Clcnson,  South 
Carolina. -"toing  1943  and -1944  jrLclds  of  com  on  plots  vhorc  com  follor.rs 
v-nntcr  lcgur.iGS  each  year  averaged  about  30  bushels  per  acre.     One  of  these  years 
"fc.s  a  good  corn  year  ^rith  adequate  noisturc  and  the  other  year  the  corn  s^jf fcred 
considerably  in  dry  vrcather.    'jTien  adequate  moisture  v/as  present  no  significant 
differences  vrcre  found  betrrcen  mulch  culture  and  clean  tillage.    In  the  moisture 
deficient  year  the  mulch  culture  gave  significantly  higher  yields  than  the  clean 
tillage  methods,  but  all  yields  iTorc  loTrcr  than  vrc  consider  to  be  desirable. 

"In  1945  an  attempt  to  lift  the  general  level  of  the  corn  yields  on  all  plots 
resulted  in  some  quite  spectacular  yields  for  eroded  Cecil  sandy  loam.  The 
yields  averaged  about  80  bushels  per  acre  from  our  mulch  disk  treatments  and 
our  plorrcd  clean  cultivation  treatments.    Adequate  moisture  vns  av:'.il?-ble 
throughout  the  com  grov/ing  season  and  there  \rv.s  no  significant  difference  be- 
tTfoen  the  yields  of  these  treatments,    A  hybrid  seed  corn.  Funks  G714,  vrhich 
had  shara  up  vrell  in  varietur  tests  at  Clemson  \rcs  planted  on  tlic  plots  vrith 
about  18"  spacing  in  42"  rovrs.     The  corn  v/as  cultivated  tv/ice  before  the  corn 
became  too  tall  for  cultivating  it  rdth  a  tractor.     Corn  received  500  pounds 
of  3-9-9  fertilizer  applied  in  a  band  2"  to  the  side  and  2"  bclovr  the  seed  at 
planting  time.     It  ^:ro.s  side  dressed  rdth  cal-nitro  equal  to  45  pounds  nitrogen 
per  acre,  at  the  second  cultivation  when  the  com  '.ic.s  about  3  feet  high.  All 
of  the  tillage  operations  on  these  plots  vrerc  pcrform.cd  v/ith  tractor  equipment. 

"The  entire  burden  of  the  lorr  14  bushel  average  yields  in  South  Carolina  can 
not  be  placed  on  the  lack  of  sufficient  nutrients,  but  must  be  partially  attri- 
buted to  m.oisturc  relations  and  the  use  of  poor  planting  seed.     Several  vrorkers 
have  reported  in  recent  years  that  certain  hybrid  corns  are  m.ore  resistant  to 
drought  than  open  pollinated  varieties.     It  appears  to  us  that  this  is  quite 
possibly  true  as  the  hij^brid  corn  that  v/e  planted  certainly  had  a  more  vigorous 
root  system  than  any  of  the  open  pollinated  varieties  I  have  seen," 

ITind  Erosion  Aem.oveG  Fine  Soil  Particles  -  0.  R.  Neal,  Nctt  Brunsvrick, 
Nevf  Jersey. —"Each  year  in  early  spring  there  is  evidence  of  considerable  soil 
movcmiont  through  adnd  action,  particularly  on  the  Coastal  Plain  areas.  TJlicrover 
the  soil  has  been  fall-plowed  or  left  rrithout  a  vdnter  cover  crop,  irind  erosion 
ta.kes  place  to  f.  greater  or  less  extent.     This  has  been  evident  during  the 
month  just  past.     On  an  unprotected  plot  area  at  the  Lrarlboro  station,   the  best 
measurements  that  could  be  made  at  the  moment  indicated  that  about  one-fourth 
inch  of  soil  had  been  removed.     This  rxasurement  vjas  roughly  substantiated  by 
the  dune  of  coarse  material  collected  in  the  adjoining  vegetated  area, 

"/.t  another  location  near  Freehold  samples  were  taken  from,  the  surface  of  a 
fall-plov/ed  field  and  also  from  a  dune  of  caarse  rate  rial  that  had  formed  at 
a  snovj-  fence  in  the  field.     The  surface  soil  vras  r.iade  up  of  47  percent  sand, 
35  percent  silt,  and  18  percent  clay.     The  material  deposited  after  m.ovement 
by  the  vrind  contained  80  percent  sand,  16  percent  silt,  and  4  percent  clay. 
More  than  60  percent  of  the  fine  particles  in  the  soil  moved  by  v.dnd  action 
yrere  carried  off  the  field.     It  has  been  shovm  in  earlier  reports  that  plant 
nutrient  materLals  are  associated  rath  the  fine  particles.     Both  -.rind  and  vrater 
erosion  tend  tc  remove  fine  particles  more  rapidly  than  coarse  iXirticlcs.  As 
either  or  both  processes  continue  the  surface  soil  tends  to  becom.c  more  sandy. 
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and  accordingly,  more  suscoptiblo  to  rdnd  erosion,    "Tind  erosion  on'  these  areas 
can  be  easily/-  controlled,  at  least  until  planting  tine,  by  the  use  of  yjlntcr 
cover  crops, "  - 

Tobacco  Ro\r  Grades  -  T.  L,  Copley,  Raleigh,  Worth  CaroIlina,-"A  iX'.pcr, 
entitled  'Hovr  Grades  and  Ra\T  Ir.youts  for  Bright  Tobacco  Fields',  v.-as  included 
in  the  Scientific  Journal  series  of  the  North  Gr.ro lina  E>:periniant  Station  as 
;.rticle  No.  228." 
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DRAINAGE  AND  lYATER  CONTROL  DIVISION 

Hydrologic  Studies  -  L'.  l'..  Harrold,  North  Appalachian^  Experi- 
mental ^iiatershed,  Coshocton,  Ohio. -"Rainfall  for  the  month .  totaled  3.86 
inches  -  falling  on  10  days.    On. each  of  2  days*  February  13  and  26,  1.2 
inches  of  rainfall  was  recorded.    Five-minute  intensities  wei^e  O.-lj.  and 
0.8  inch  per  hour  respectively.  .  Runoff  on- the  2-aGre  wheatland  watersheds 
for  these  2  days  are  given  below: 


Watershed:  Land    ;      Runoff,  Feb.  13       Runoff,  Feb.  26 


No. 

slope 

:  Total  ; 

FeaK  rate  : 

Total  : 

i^eaK  rate 

Percent 

Inches 
 —  ■ 

Inchea.   

.  Inches— 

--"Inches 

per  hour 

per  hour 

109- 

12 .7 

0.19 

0.07 

O.lii  .  , 

0.07 

Vfell'i  drained 
soil,  , 

6.6 

,•26-: 

  ■  .26 

Poor  drained 
soil ..  , 

123 

.5.8 

.18. 

.07 

.70 

...-:-.,?!* 

-do- 

■  ■  128 
•  ,   ....  ,. 

13.6 

..52 , 

.12...' 

 -75 

■ 

 ~  r3'2  - 

Seepage  flow 

"Total  runoff  from  a  75-acre  mixed-crop  watershed  on'^these  2  days  was  0.32 
and.  0.39  inch.    The  presence  of  frost,  in  the  ground  and  high  soil  mois- 
ture were  major  reasons  for  high  percentage  01  runoff,  on  February  13  and 
26.    Soil  loss  on  this  date  for  the  above  watersheds  totaled  18,-185,  170, 
an^  1-914.  pounds' per  acre  in  the  order  listed  in  the  table.    Note  that  the 
February  26  runoff  for  watersheds  Nos.  123  and  128. is  at  least  50  percent 
greater • than  that  for  No.  Il5.    let  the  erosion  was  about  the  same.  The 
former  two  vratersheds  were  top  dressed  vd-th  manure.    No.  Il5  was  not. 
Much,  of  .the  runoff  from  Nos.  123  and  128  came  froiji' seepage  flov/.    The  peak 
flow  rates  on  all  three  vrater sheds  vrare  not  materially  different. 

"Soil-loss  data  on  the  26th,  y»rere  obtained  by  the  use  of  the  inclined- 
axis  silt  sampling  wheels.  '  These  wheels  were  installed  this  month  on, 
watersheds  ll5,  123,  and  128.    A  plan  is  being  worked  out  whereby  the 
'chart  changers'  for  the  runoff  stations  can  service  the  ^v/heel  sampler' 
on  the  same  trip.     Considerable  saving  of  labor  and  time  is  thereby  at- 
tained, 

"A  manuscript  entitled  'A  Summary  of  Percolation  and  Other  Hydrologic 
Data  Obtained,  from  the  Coshocton  Monolith  Lysimeters '  vi/as  approved  for . 
presentation  at  the  SSSA  meeting  and  its  subsequent  publication  in  the 
'Proceedings'  of  the  Society.     This  paper  was  presented  in  Columbus  on 
Feburary  27." 
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Hydrologic  Studies  -  R.  B.  Hiolcok;' Lafayette,  Indiana. -"Runoff 
samples  were  collected  and  analyzed  for  three  stores  occurring  during  the 
month.     Total  losses  of  soil,  organic  matter,  and  nutrient  elements  have 
not  been  computed,  pending  compilation . of  the  runoff  totals.  However, 
some  interesting  comparisons  in  the  concentrations  of  these  soil 
materials  in  the  runoff  are  included  in  the  follov»-ing  table: 

Table  1. — Concentrations  of  Total  Solids,  Organic  Matter,  and 
Nitrogen  in  Runoff,  February  13,  19U6 

Purdue  Throckmorton' Farm, -Lafayette,  Ind. 


:                   1 ,/: Watershed:  LosseS;,  pounds  per  acre-in  of  runoff 
Crop        :    Treatment—  :      No.    ..: Total  solids : Organic  matter : nitrogen 

Fallow 
(Corn  in 
191+5,  stalks 
down) 

Prevailing 

10  ■ 
15 

365 

802 

'  19 

3h 

1.8 
2.6 

Conservation 

18 

lU-  • 

29U 
172 

13 
9 

1.3 
.9 

Meadow 
(2nd  Year) 

Prevailing 
It 

5  ■ 

8 

30         !     '  2  

21         1  1 

.3 
.3 

Conservation 

6 
7 

36              •     6  ' 

Ul        1  6 

1.3 
1.2 

1/  Corn,  wheat,  meadovf  rotation,  'square'  tillage  and  seeding,  common 
(light)  fertilization  on  'prevailing'  practice  watersheds;  same  rota- 
tion contour  seeding,  heavy  fertilization,  and  manure  plowed  under 
for  corn,  heavy  fertilization,  and  manure  top  dressing  o^^  vvheat  on 
•conservation-treated  watersheds;  1st  year  of  2d  rotation  under  differ- 
•  ential  treatment. 


"Data  for  watersheds  in  new  meadow  (wheat  in  19U5)  are  similar  to  those 
included  in  the  table  for  2d  year  meadow;     They  show  little  effect  of 
differences  in  treatments  on  the  concentrations  of  those  materials  in 
the  runoff,  except  for  substantially  higher  concentrations  of  nitrogen 
from  the  cons ervation-\vatersheds  in  the  latter  case  resulting  from  their 
recently  having  been  top  dressed  'vjith  barnyard  manure.    There  would  ap- 
pear to  be  significant  effect  of  previous  treatment  on  the  concentrations 
in  runoff  from  the -fallow  watersheds,  fallowing  19U5  corn.    Total  losses 
were  substantially  affected  by  treatment  in  all  cases." 
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Hydrologic Studies  -  R.  G.  i/lfhite.  East  Lansing,  Michigan. -"There 
were  tvro  -periods  of  runoff  at  Watershed  'A',  and  four  periods  at  Watershed 
'B'.  All  runoff  was  caused  primarily  by  melting  snow.  Runoff  figures  for 
the  month  are  shown  in  the  following  table: 


Cultivated  Watersheds  :         Yfooded  Watershed 


Date  • 

:  Precipitation 

Runoff  : 

Precipitation  : 

Runoff 

•  'A' 

'B'  : 

■'  Inches 

Inches 

Inches 

Inches 

Inches 

Feb.  5-6 

O.Oli 

0.0239 

0.0906 

0.03 

0 

Feb.  8-9 

•  0 

.OOTii 

.0351 

.P. 

0 

Feb.  12-13 

.88 

0 

.0112 

1.07 

0 

Fob.  16-17 

T 

0 

.1509 

T 

0 

Total  "for  • 
Month  ' 

•1.U5 

0.0313 

0.2878 

■:1*9U   •  ^ 

0 

Percent 
runoff  ' 

2.16 

19.85 

0 

"It  Y/ill  be  noted  that  there  is  considerable  difference:  between  Watershed 
'A'  and  Watershed  'B'  in  the  percent  of  runoff.    This  difference  is  due 
to  the  difference  in  topography  of  the  tvro  watersheds.    'Watershed  'B' 
averages  about  6,5  percent  slope  and  is  quite  uniform  in  slope,  v/hile 
Watershed  'A'  has  an  average  slope  of  6.0  percent,  "vvith  a  -  sizeable  area 
just  above  the  runoff  measuring  station  with  practically  no  slope.  Snow- 
fall on  February  11  and  13  was  quite  heavy,  and  as  a  result,  much  water 
'Which -ran  from  the''upper  slope  is  of  V/atershed  'A*  was  trapped  or  'ponded' 
in  this  .flat  area  of  loose  snov\r,  •  Subsequent  runoff  for  :March  should  show 
considerably  more  runoff  from  Watershed  'A'  due  to  the  eventual  liberation 
of  this  trapped  runoff  water'.    There  v/as  no  soil  loss  from  the  periods 
of  runoff,  all  runoff  ¥\rater  being  very  clear  a-s  it  passed  through  the 
silt  box, 

"On  February  1,  soil  was  frozen  to  a  depth  of  9  inches,  and  by  February 
3,  frost'  had  penetrated  to  a  depth  of  12  inches.     There  was  no  frost  dis- 
appearance dijring  the  month,  vdth  frost  remaining  at  a  depth  of  12  to  l5 
inches  for  the  remainder  of  the  month."    ■■■■■  . 

Hydrologic  Studies  -  John  Lamb,  Jr:, 'Ithaca,  New  York.- 
"February^  was '  not  only  dry  but  cold.     The.  precipitation  of  1.86  inches 
was  approximately  9  percent  belov/  the  10-year  average  of  2.01;  inches. 
However,  1.U2  inches' of  this  occurred  as  a  snovrfall  of  11,75  inches.  The 
average  monthly  mean- 'temperatures  of  20  degrees  F  was  6  degrees  below  the 
last  3-year  average.  ■  On  account  of  the  sparse  snow  cover,  soil  was 
frozen  to  a  depth  of  h  inches  in- the  woods,  to  8  inches  in  the  open  areas. 
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All  of  these  factors  reduced  runoff  to  zero  in  the  woodland  area,  and  a 
light  runoff  from  the  idle  land  in  vieeds  on  the  27th  due  to  a  0.66-inch 
rainfall." 

Microbiological  Studies  -  F.  L,  Daley,  Lincoln,  Nebraska. - 
"Vfork  was  started  in  the  greenhouse  to  determine  the  effect  of  straw  on 
germination  and  early  development  of  corn  plants.     Conditions  have  been 
set  up  where  this  type  of  organic  matter  may  affect  germination.  Tliis 
■is  in  an  effort-  to  explain  a  few  cases  where  other  "workers  have  found 
stands  of  corn  to  be  affected  adversely  where  residue  was  left  on  the  sur 
face  or  mixed  in  by  disking.    Types  of  microorganisms  occurring  on  or 
near  the  germinating  seeds  and  the  young  plants  are  being  determned." 

Microbiological  Studies  -  D.  A.  Parsons,  Auburn,  Alabama. -"The 
facilities  of  the  soil-physical  laboratory  of  the  Alabama  Agricultural 
Experiment  Station  have  been  utilized  in  connection  with  a  special  re- 
search project  requested  by  the  Vii'ar  Department  to  assist  actively  and  in 
a  consultant  capacity  with  problems  related  to  mud  performance  of  mili- 
tary vehicles.    The  soiL-physical  equipment  designed  for  fundamental 
studies  in  relation  to  implement  design' is  being  used  for  test  vjork- in 
connection  -vd-th  tank  and  military:  v;heel-vehicle  design.    The  most  sig- 
nificant results  obtained  to  date  include  the'  development  of  a  formula 
for- computing  tractive  effort  of '.a.  tank  under  different  soil  conditions 
on  the  basis  of  soil  shear  resistance  and  veMcle  weight. By  means  of 
this  formula  it  is  possible  "to  predict  the  -ultimate  tractive  efficiency 
of  a  track-laying  vehicle  vd. thin  fairly  close  limits.     Compression  and 
arch  action  studies  \*rith  model  grousers  (lugs)  revealed  important  design 
factors  ivith' regard  to  shape  and  size  of  grousers.  ,  It  "was  found  that 
the  maximum  coiiipression  produced  by  a  grouser  depends  upon  the  projected 
ar'ea  in  contact  Vdth  the  soil  rather  than  the  shape  of  the  grouser. 
Model  tests  on  grouser  spacing  revealed  that  tractive  effort  of  a 
vehicle  is  in  direct  proportion  to  the  total  shear  area  of  the  track  and 
the  ground  pressure  produced  by  the  .weight  of  the  vehicle.     On  the  basis 
of  these  tests  it  could  be  shovm  conclusively  that  the  height  of  the 
grouser  height  is  of  considerably  less  importance  than  i/vas  previously  be- 
lieved by  track  designers,  ; 

"A  1-year  preliminary  study  on  the  Alabama  Experiment  Station  cropping- 
system  plots  at  Belle  Mina,  Ala. ,  ?/as  initiated  for  the  purpose  of 
evaluating  the  physical  changes  taking  place  in  the  soil  under  differ- 
ent cropping  systems  and  tillage  treatments .    Samples  are  being  taken 
at  regular  intervals  of  approximately  1  month  over  a  period  of  1  year  in 
order  to  determine  the  seasonal  fluctuations.     Samples  are  obtained 
from  "two  depths  with  four  cores  at  each  depth  by  the  sampling  method  of 
Lutzl/.     The  newly  adopted  sampling  technique  necessitated  cha.nges  in  the 
original  design  of  the  air-pressure  pycnometer.    1/Vith  this  new  method 
it  is  possible  to  obtain  an  accuracy  of  ±  0,3  cc  or  approximately  O.U 
percent  of  the  total  volume  of  the  soil  core.    Results  obtained  to  date 
indicate  that  the  sampling  technique  permits  sampling  of  soil  cores 
without  compression.     It  was  also  found  that  the  effect  of  .compression 
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within  the  soil  core  vj-hen  obtained  by  the  usual  sampling  methods  may  com- 
pletely obliterate  any /treatment  effects  on  sioil  porosity.    A  combination 
of  the  tension  method-' and  air-pycnometer  method  permits  the  determination 
of  unsaturation  of  the  saturated  sample  without  the  necessity  of  satura- 
ting the  under  vacuum.    Since  the.  results  obtained  from  porosity  deter- 
minations2' to  date  do  not  include  sufficient  cropping  and  tillage  treat- 
ments, no  correlation  of  physical  changes  has  as  yet  been  attempted." 

1/  J.  S.  Lutz,  Raleigh,  N,  C. ,  Unpublished  data, 

2/  Learner,  R.  'i:,^  and  Shaw,  Byron,  Am.  Soc.  Agro.  Jour,,  33,  19Ul. 

3/  Kummer,  F.  A.,  and  Cooper,  A.  Yi. ,  Agr,  Eng.  (Vol.  26,  No.  1,  pp. 21-23, 

January  19U5) 


Runoff  Studies  -  N.  E.  Minshall,  Madison,  Wisconsin. -"For 
Fennimore, precipitation  for  January  was  2.26  inches  as  compared  vd-th  the 
normal  of  1  inch.    Of  this  amount,  l,li6  inches  occurred  as  rainfall  on 
the  5th  from  l:hO  a.m.  to  8  p.m.    This  storm  was  preceded  by  0.30  inch  of 
rain  from  10  a.m.  to  2  p.m.  on' the  Uth,  all  of  which  was  absorbed  by  a 
snow  cover  which  averaged  in  depth  from  10  to  12  inches.    The  observer 
checked  the  v/atershed  at  l4:30  p.ivi.  on  the  Uth  and  .found  no  runoff  at  that 
time.     The  observer's  next  visit  was  made  at  10  a.m.  on  the  5th,  at  which 
■time  most  of  the  snow  had  disappeared.    Because  there  was  no  runoff  on 
the  afternoon  of  the  Uth,  and  v>reather  conditions  did  not  indicate  the 
.possibility  of  runoff  during  the  night,  the  runoff  stations  were  not 
placed  in  operation  until  10  a.m.  on  January  5« . 

"The  total  rainfall  from  l:hO  a.m.  to  10  a.m.  ,,on  January  5  .was  0.611  inch. 
The  total  rainfall  from  10  a.m.  to  k  p.m.  was  0.75  inch  and  the  runoff 
during  this  same  period  was  0.77,  indicating  that  , there • was  probably 
100  percent  runoff  during  the  latter  part  of  this  storm,  owing  to  the 
frozen  soil  conditions..    Rates  of  runoff  at  10  a.m.  v/ere  the  same  as  at 
h  p.m.    The  rate  of  runoff  at  10  a.m.  was  about  0.10  inch  per  hour,  but 
the  rainfall  for  the  .preceding  2  hours  averaged  only  0.07  inch  per  hour, 
showing  that  there  was  still  some  runoff  from  melting  snow  at  10  a.m. 
The  total  runoff  after  10  a.m.  was  .about  0.90  inch.    The  total  runoff  for 
the  day  was  probably  100  percent  of,  the  rainfall,  plus  a  portion  of  the 
stored  snow.    The  soil  thermograph  record  shows  the  ground  was  frozen  to 
at  least  a  depth  of  12  inches.    The  air  temperature  was  constant  at  3U° 
at  8  p.m.  on  January  h  to  10  a.m.  on  January  5,  and  then  rose  gradually 
to  U0°  at  h  p.m.    The  maximum  rate  of  rainfall  between  lOrliO  a.m.  and 
11:20  a.m.  was  0.30  inch  per  hour,  while  peak  rates  of ■  runoff  from  the 
various  watersheds  ranged  from  0.18  to  0.25  per  hour  at  11:30.  a.m.  The 
rain  and  melting  snow  on  the  5th  combined  to  produce  peak  rate-s.  of  run- 
off on  southwestern  rJisconsin  streams  vdiich  were  higher  than;  any  previous- 
ly recorded.    Temperatures  at  Fennimore  varied  from  a  maximum  of  kO°  on 
the  5th  to  a  minimum  of  -17°  on  the  26th." 
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.  -r  .       Hydrauli'C  Studies  -  D.  A.  Parsons,  Auburn,  Alabama. -"Exploratory 
hydrologic  measurements  on  one  farm- pond  and  its  watershed  were  continued. 
This  pond  has  an  area  of  1.5  acres  at  spilli/ay  elevation  and  a  watershed 
of  about  28  acres.    The  watershed  is  terraced.    The  surface  soil  is 
generally  sandy,  but  in  many  places  erosion  has  resulted  in  the  exposure 
of  a  micaceous,  sandy  clay  quite  commonly  found  in  the  loi/er  Piedmont, 
The  land  use  is  mixed,  varying  from  truck  crops  to  trees. 

"The  relation  betv/een  the  flow  of  watershed  ground  water  to  the  pond  and 
time,  during  periods  i/idthout'  ground-water  accretion,  appears  to  agree  v\a.th 
the  relation  given  by  Dr.  R.  E.  Horton  for -base  flov;  originating  from 
hillside  aquifers:    Ihtroducing  into  his  relation  the  obvious  factor, 
kinematic  viscosity,  which  varies  about  30  percent  throughout  the  year  at 
this  location,  the  expression  for  ground-water  flow  to  the  pond,  Q,  is  as 
follows : 

=  Q-Le-^^^)^^2'-  ^l}  ^  ■   '  , 

=  (k/u)Sie-(^/^^^^2  -  -^1^  " 

where:    t  =  time 

u  =  kinematic  viscosity 

S-^=  the  amount  of  stored  ground  water  available  to  the  pond  at 
time,  t-^. 

Ylhen  the  pond,  inflow  is  expressed  in  inches  depth  per  day,  the  value  of  k 
for  this  watershed  is  0,20  x  10"^. 

"This  relationship-  appears  to  be  materially  altered"  during  the  time  of 
year  when  the  valley  vegetation  is  drawing  heavily  upon' ground  water  for 
transpiration." 

Hydraulic  Studies  -  Vito  A.  Vanoni,  ■California  Institute  of 
Technology,  Pasadena,  Calif ornia.-" The  preliminary  report  of  tests  of 
Lake  ijedington  Spillway  wa's  completed  and  ready  for  reproduction.  Tests 
were  completed  on  Lake  Coffee  i\/iill  Spillway  Plan  IVv  *  The  model  of  this 
structure  was  tested  both  -with'  a  flat  floor  and  a  croi/vncd  floor.     By  . 
crowning  it  Yifas  possible  to  improve  the  distribution  of  flow  and  to  ob- 
tain a  more  satisfactory  performance  of  the  stilling  basin. 

"A,  model  of  the  RO'ck  Eagle  Spillway  at  Eatonton,  Ga. , 'was  installed  in    .  • 
the  model  basin  and  preliminary  tests  made.'  :  Tho  inlet'  to  this  structure 
is  very  asymmetrical,  resulting  in  an  extremely  disturbed  flow  in  the 
structure.     The  chute,  which  is  trapezoidal  in  shape,  also  has  a.,  curve  in 
it  which  introduces  further  waves  and.  disturbances  in  the  flov\f.  The 
problem  of  the  Laboratory  is  to  correct  these  undesirable  conditions," 
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Sedimentation  Studies  -  Carl  3.  Brovm,  Washington,  D.  ..C.-"In'' 
the  Central  Valley,  Calif.,  investigation  of  reservoir  silting  being  made 
for  the  United  States  Army  Engineers,  surveys  were  completed  during 
January  and  February  on  East  Park  and  Stoney  Gorge  Reservoirs  vmich  store 
water  for  irrigation  on  the  Orland  Project  of  the  Bureau  of  Reclamation, 
Reconnaissance-conservation  surveys  were  completed  above  these  reservoirs 
and  on  all  the  area  above  the  Iron  Canyon  Reservoir  site.     Computation  of 
data  was  continued.    During  the  latter  part  of  February,  I  made  an  in- 
spection of  the  project  in  connection  with  the  transfer  of 
iilr.  Louis  k.  Glymph,  Jr.  to  Region  1  and  the  assignment  of  . 
Dr.  Eldon  ivi.  ^Thorp  to  take  charge  of  the  work.  •  Plans  for  completion  of  ' 
the  v.ork  were  revised  in  conference  with  the  staff-  of  the  District  Engi- 
neer Office,  and  the  date  for  completion  of  the  project  was  extended 
until  September  1,  19U6. 

"A  report  on  the  investigation  of  stock-pond  silting  in  the  Land  Utiliza- 
tion Project  near  Pierre,  S,  D. ,  was  submitted  to  Regional  and  State 
officials  for  revicEVir, 

"A  survey  of  sedimentation  in  the  municipal  water-supply  reservoir  at 
Greensboro,  N.  C,  was  initiated  at  request  of  the  city.     The  city  is  fur- 
nishing a.  purvey  party,  and-i^tr.  Gotts chalk- is  supervising  the  work.  He 
spent  1  Y\reek  at  Greensboro  getting  the'  survey  started  and  plans  to  spend 
another  week  there  when  sediment  measurements  are  undertaken, 

"During  this  period  I. prepared  an  article  on  'Sedimentation  and  Its 
Control'  for  the  19U3-U7  Yearbook  of  Agriculture,  and  a  paper  on  'Erosion 
Control  on  Watershed  Lands'  to  be  presented  before,  the  Annual  .Convention 
of  American ^'iiater  Works  Association  at  St.  Louis,  Mo.,  on  May  9." 

Sediment  Studies  -  Vito  A.  Vanoni,  Cooperative  Laboratory, 
California  Institute  of  .Technology,  Pasadena,  Calif oi^nia. -"Results  ob- 
tained from  sediment-transportation  studies  in  the  10-inch  flume  vdth 
different  size  sand  were  not  in  agreement.     It  seems  possible  'that  the 
reason  for  the  disagreement  can  be  attributed  to  the  different  amounts  of 
sediment  that  are  carried  in  suspension.     These  recent  experiments  show- 
ed that  it  is  necessary  to  study  this  problem  further.     This  problem  is 
inportant  because  it  deals  ■vd.th  the  high  rates  of  transportation  which 
are  found  in  many  natural  streams  which  the-  Soil-  Conservation  Service  is 
called  upon  to  control, 

"Progress  was  made  on  the  development  of  analytical  expressions  for  the 
amount  of  material  transported  in  suspension.-  .This  v^ork  involves  the  " 
evaluation  of  tv/o  integrals  that  cannot  be  integrated  by  ordinary  means,,.' 
These  integrals  are  being  evaluated  by  numerical  methods  and'  the 
functions  tabulated.     The  analytical  expressions  for  the  material  in  , 
suspension  are  based  on  the  relationships  for  the  dis'tribution  of  sus- 
pended material  which  were  shown  to  apply  by  previous  studies  of  this 
Laboratory,  ■     '  •  ■  ,  .    "  '. 
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"A  paper  was  prepared  on  thermal  density  currents  at  Shaver  Lake  and  i/^as 
presented  to  the  Sacramento  meeting  of  the  American  Geophysical  Union  on 
February  2?  by  Mr.  H.  S,  Bell.    The  paper  was  prepared  for  oral  presen- 
tation only.    The  plan  is  to  prepare  a  manuscript  for  publication  in  the 
Proceedings  of  the  meeting," 

Drainage  Studies  -  Lee  D.  Duram,  Athens,  Georgia. -"The  evapo- 
transpiration  method  of  determining  moisture  storage  in  soil  and  deter- 
mining dates  v\fhen  supplental-irrigation  water  should  be  applied  was 
worked  up  for  the  year  19Uii  at  Athens,  Ga.    This  computation  shows  that 
a  2-inch  application  of  water  should  have  been  applied  on  Juno  3,  ' 
June  2^,  July  7,  and  July  30  and  that  an  application  during  the  first 
v/eek  in  October  would  materially  have  helped  fall  vegetables  and  the 
germination  of  small  grain. 

"Several  days  v/ere  spent  looking  over  the  2,000  acres  of  land  oi/med  by 
the  University  to  determine  the  most  feasible  area  for  the  supplemental- 
irrigation  project  location.    A  suitable  area  was  located  on  the  Poultry 
Farm." 

Drainage  Studies  -  D.  G.  Mller,  St.  Paul, ' Minnesota. -"During 
this  period  we  completed  the  'Report  of  litorking  Committee  on  Sulfate 
Resistance  Based  on  the  19hS  Lean  Mortar  Bar  Tests.'     A  copy  of  this  re- 
port together  mth  a  'Proposed  Tentative  Method  of  Test  for  Sulfate 
Resistance  of  Portland  Cement'  was  sent  to  the  V^ashington  office."  . 

Drainage  Studies  -  Ellis  G.  Diseker,  Raleigh,  North  Carolina. - 
"After  the  completion  of  a  detailed  soil  survey,  by  the  aid  of  soil 
specialists,  two' areas  of  the  most  uniform  Bladen  silt-loam  soil  v/as  se- 
lected for  the  drainage  experiment.    One  of  the  areas  is  located  near 
Bethel,,  N.  C. ,  and  will  comprise  Approximately  55«0  acres  for  the 
experiment.     The  other  area  is  located  on  the  Plymouth  Test  Farm,  near 
Plymouth,  N.  C.  and  comprises  U6. 6  acres.    It  was  decided  to  concentrate 
efforts  on  the  two  farms  and  attempt  to  get  the  drainage  experiments 
installed  at  these  points  as  quickly  as  possible,  and  preferably  before 
planting  time  this  spring," 

f  ,  .        ,  Drainage  Studies  -  B.  S.  Clayton,  Belle  Glade,  Florida. -"On 
January  22  pumping  tests  were  made  on  a  10-acre  square  near  l5  mile  dike 
on  the  North  Nev\f  River  Canal.    The  water  level"  inside  and  outside  of  the 
dike  at  each  of  the  four  corners  was  measured  each  half  hour  from  10:30 
a.m.  to  5:30  p.m.    At  3:30  p.m.  the  measurements  showed  that  the  water 
levels  had  reached  a  practical  balance  indicating  that  the  seepage  in- 
flow was  equal  to  the  pump  discharge  and  pumping  was  then  stopped, 

"At  this  time  the  average  difference,  between  the  inside  and  outside  v/ater 
was  approximately  8  inches  or  0,6?  foot  and  the  water  on  the  outside  was 
practically  at  ground  level.    The  discharge  of  the' pump  was  1.02  second 
feet.    This  was  also  substantially  the  seepage  inflow. 
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"Under  a  2.0  foot  difference  in  head,  in  .this  section  of  the  '.Glades,  it 
is  estimated  that  the  corresponding  seepage,  inflow  would,  be  three  times 
'•  as  great  or  3.06  second  feet.     It  is  also_  estimated,  that  the  inflow  into 
a  diked  area  is  proportional  to  the  length  of  the  enclosed  dikes.  Thus 
the  seepage  inflow  into  a  section  of  land  would  be  eight  times  as' great 
as  that  into  a  10-acre  square  and  for  a  difference  of  head  of  2  feet 
between  inside  and  outside  levels  the  seepage  inflow  would  be  2h.hQ 
second  feet.    Thus  a  pumping  capacity  of  nearly  1  inch  in  2k  hours  vrould 
be  required  to  hold  dovm'  the  seepage  under  the  conditions  stated  and  ad- 
ditional capacity  Vi/ould  be  needed  to  take  care  of  the  rainfall, 

"The  peat  deposit  in  this .  lO-acre  square  probably  averaged  aoout  15  inches 
deep  and  the  borrow-pit  ditch  around  the  area  was  dug  to  rock.     In  re- 
claiming any  large  body  of .  land  underlaid  vvith  rock  in  the  shallov\r  peat 
area,  it  would  be  necessary  either  inmediateiy.or.  within  a  few  years  to 
remove  rock  to  deepen  the  ditches.    This .might /increase  the  rate  of  seep- 
age inflow  especially  if  there  is ^ any  artesian  presure  under  the  area. 

"If  any  further  piimping  tests  are  made  on  this  10-acre  square,  it  is 
recommended  that  rock  be  first  removed  to  a. depth  of  2-1/2  feet  from  the 
borrovif-pit  ditch  inside  the  levee  and  a  time  chosen  when  at  least  6 
inches  of  vrater  is  over  the  surface  outside  the  levees  making  it  possible 
to  measure  the  seepage  when  the  difference  in  level  between  the  inside 
and  outside  water  is  at  least  2  feet. 

"Y'fe  i\dll  make  another  test  this  summicr  \vhen  the  ground  water  is  about  1 
foot  or  more  above  the  surface  of  the  ground.    V^e  v;ill  then  excavate  the 
rock  from  the  borrow  pit  inside  the  levee  and  make  another  test.     It  is 
then  proposed  that  we  will  move  the  pump  to  the  10-acre  plot  located  in 
the  Belle  Glade  area  and  make  a  test  there  under  different  geological 
conditions. " 

Drainage  Studies  -  M.  H.  Gallatin,  Homestead,  Florida,-"l,?ater 
table  readings  during  the  latter  part  of  the  month  w-ere  very  erratic  due 
to  localized  rainfall.    Well  No,  5^  which  is  read  daily,  has  shovm  some 
fluctuation  due  to  localized  showers. 

"At  the  end  of  the  month  a  rain  of  0.65  inch  on  the  26th,  and  0.15  inch 
on  the  27th  gave  rises  in  the  v»fater-table  i/vells  of  approximately  0,10 
inch.     The  rainfall  tarlier  had  been  very  light  and  it  had  been  the  con- 
tention 01  many  of  the  grov^rers  that  it  would  take  at  least  an  inch  or 
better  of  vifater  to  even  saturate  the  surface.     I  believe  \te  "will  have 
sufficient  data  within  the  next  year  on  the  fluctuation  of  or  effect  of 
intensity  of  rainfall  at  known  moisture  conditions.    As  soon  as  our 
r/hcatstone  bridge  comies  in  we  will  set  up  a  moisture  block  at  the  No,  5 
well  so  that  we  know  the  moisture  conditions.     I  believe  i/vc  vidll  then  be 
able  to  get  a  better  correlation. 
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"During  the  month  another  v/ater-taole  well  v/as  added.     This'^^ell  is 
south  of  the  No.  1  Vi/ell.     It  is  located  on  the  Sub-Tropical  Station  High- 
land plots  south  of  Florida  City. 

"P.'ork  on  chlorides  being  carried  on  by  Dr.  kestgate  indicates  that 
chlorides  are  still  increasing  in  areas  where  early  contamination  was 
noted,  ■  Within  the  past  2  weeks  in  the  northwest  section  of  ijliami,  in  an 
area  used  for  the  grovi/ing  of  strawberries,  chlorides  have  come  in  and 
practically  killed  out  the  berries  in  this  area. 

"It  is  hoped  that  our  work  can  be  initiated  before  the  summer  rains  be- 
gin. 

"Dr.  Westgate  of  the  Sub-Tropical  Experiment  Station  and  myself  made  a 
rough  general  survey  over  the  marl  lands  and  we  found  that  in  the  area 
east  of  Allapattah  Road  there  has  been  a  depression  in  yield  due  to 
chlorides'  encroachment  of  from  2^  -  35  percent.     In  many  fields  near  the 
coast  entire  crops  have  been  lost  ¥/hile  in  others  it  has  caused  a  defi-r 
nite  depression  of  grovrth  and  yield  even  in  crops  such  as  potatoes  and 
tomatoes  which  arc  fairly  resistant."   .  "..  . 
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IRRI'MTJON  DIVISION 

Evaporation,  Transpiration  and  Seepage  Losses  Affecting  Irriga- 
tion  Practices  -  High  Plains  Area,  Texas. -Dean  VJ.  Bloodgood  selected 
several  farras  in  the  High  Plains  area  as  suitable  for  measurement  of  irri- 
gation water  from  wells  for  viheat,  alfalfa,  cotton,  sorghums,  and  some 
vegetable  crops.     Practically  none  of  the  i/ater  pumped  from  v/ells  for 
irrigation  purposes  is  measured  accurately,  and  the  farmers  do  not  know 
the  amount  of  water  being  applied  to  their  farms  or  crops.    More  than 
h,$00  pumping  plants  are  being  used  for  the  irrigation  of  over  500,000 
acres  of  land.     Additional  pumping  plants  are  being  installed  as  rapidly 
as  wells  can  be  drilled.     In  some  areas  the  plants  are  spaced  so  that  10 
are-within  a  radius  of  three-fourths  of  a  mile.     The  irrigation  season 
for  wheat  started  about  the  middle  of  February,  being  earlier  than  usual 
on  account  of  the  dry  season  during  the  winter  months.    The  capacities  of 
the  irrigation  plants  range  from  about  h$0  to  1,800  g.p.m. ,  the  average 
being  700  to  800  g.p.m. 

Santa  Ana  Canyon,  Calif » -VI.  C.  Barrett  prepared  a  special,  report  on  the 
methods  developed  for  putting  down  observation  wells  for  ground-water 
studies  in  the  sand-gravel  aquifer  of  the  Santa  Ana  Canyon.  The 
importance  of  this  report  is  probably  due  to  the  fact  that  the  aquifer  in 
YiThich  the  first  vi/ells  were  driven  would  not  allow  satisfactory  penetra- 
tion of  wells  driven  with  the  usual  type  of  equipment,  so  that  quite 
radical  departures  in  equipment  and  techniques  had  to  be  developed  if  wells 
were  to  be  put  dcwn  to  the  required  depth.     The  report  discusses  the  fac- 
tors that  led  to  the  types  of  equipment  finally  found  successful  and  how 
these  were  rigged  up  and ' operated..    '  "  "  '  - 

Analysis  of  Case-V^heeler  V.'ater  Problems . -J.  ■  S.  James  concluded' his  detail 
.to  Lincoln  on  reports  of  Case-''(Vheeler  projects.     Interpretation  of  cli- 
matological  data  in  terms,  of  annual-and  seasona,l-moisture  deficiency  was 
used  in  the  preparation  of  these  reports.     The  same  method  of  interpreta- 
tion is  being  used  by  Operations  in  the  analysis  of  v»ater  problems  for 
the  District  program.    Uniform  presentations  and  interpretations . were 
prepared  for  all  Case-Vjheeler  projects  in  Region  3.     This  method  gave 
significant  indications  "n'hen  applied  to  situations  .in.  the  sub-humid  and 
huiiiid  zones..     It  illustrated  and  .provided  at  least  a  rough  measure  of 
seasonal-moisture  deficiency  where  annual  precipitation  is  in  consider- 
able excess  of  total  annual-moisture  requirements.  In  such  cases  it  shows, 
and  measures  approximately,  the  need  for  disposal  of  excess  v/ater  at 
certain  times  as  v\rell  as  the  need  for  supplemental' moisture- at  other 
times.     U'ith  such  amendments  and  refinements  as  may  later  appear  desir- 
able, kx,  James  considers  that .this  method  may  be  found  to  have  sufficient 
value  to  justify  its  general  adoption. 

Efficiency  cf  Irrigation  Methods  in  Problem  Areas  -  Rice  Irri- 
gation, Texas. -Dean  If.  Bloodgood  visited  one  of  the  irrigated  rice-grow- 
ing  areas  of  Texas  near  Katy  and  Brookshire  to  select  rice  farms  suitable 
for  Y^ater-measurement  investigations.     This  area  comprises  about  30,000 
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acres  of  land.     The  irrigated  farms  range  from  36O  to  700  acres.  V^ater 
is  being  furnished  the  farms  by  plants  piimping  from  ground-water  sources. 
The  capacity  of  the  plants  visited  ranged  from  l^^OO  to  3,500  g.p.m. 
Electric  motors  are  the  chief  motive  power.     The  irrigation  season  for 
rice  will  begin  about  the  last  of  March  or  middle  of  April, 

Dean  W.  Bloodgood  reports  the  mimeographing  of  a  report  written  by  the 
late  R„  Go  Hemphill  entitled  "Investigation  of  Irrigation  of  Rice  under 
Neches  Canal  in  Jefferson  County,  Texas ,  in  1926,"    Approximately  75 
copies  of  this  report  will  be  made.     They  will  be  available  for  distribu- 
tion.    There  is  a  strong  demand'  for  this  infonnation,  as  it  includes  data 
which  are  still  pertinent  in  directing  the  efficient  irrigation  of  rice, 

.Evaporation  from  \.ater  Surf aces. -A.  A.  Young  reports  that  30  evaporation 
records  were  tabulated  from  ground  and  floating  pans  in  Los  Angeles 
County  at  ^ievations  from  57  to  6,860  feet  above  sea  level,  including 
latitude  and  longitude  and  descriptions  of  pan  locations.     Average  length 
of  record  ivas  12  years.     Differences  in  evaporation  between  mountain  and 
desert  locations  not  more  than  20  miles  apart  were  as  much  as  100  percent. 
These  data  were  obtained  from  the  Los  Angeles  County  Flood  Control  Dis- 
trict which  has  declared  its  intention  of  substituting  the  Division  of 
Irrigation  screened  evaporation  pan  for  the  type  of  ground  pan  used  by 
the  District  since  1931.     Reason  for  the  change  is  the  high  coefficient 
of  0.98  applicable  for  conversion  of  annual  pan  evaporation  to  equivalent 
lake  or  reservoir  evaporation. 

Length  of  Run  Studies,  imperial  Valley,  Calif  .-Vthile  in  the  Berkeley 
office,  1..  '.V,  Donnan  n^a-d  a  paper  written  several  years  ago  by 
P,  E.  Fuller,  then  a  member  of  the  Division  of  Irrigation,  on  "Uniform 
Distribution  of  Irrigation  V.'ater,"  which  reported  on  experiments  simlar 
to  the  length  of  run  studies  now  being  conducted  in  Imperial  Valley.  In 
the  current  studies,  6-inch  and  9-inch  Parshall  flumes  were  installed  on 
adjacent  60-foot  lands  in  a  UO-acre  field  on  the  Ross  farm,  Length-of- 
run  trials  will  be  made  simultaneously  on  a  l,250-foot  length,  using  1,5.. 
cubic  feet  per  second  on  the  one  land  and  3  cubic  feet  per  second  on  the 
other.     Piezometer  records  of  water  tables  and  moisture  samples  taken 
before  and  after  irrigation  will  complete  the  data  developed  in  this 
study.     Observations  on  the  2,600-foot  run  in  young  flax  fields  on  the 
Rood  farm  were  made  for  comparison  with  the  Ross  farm  results. 

Snow  Surveys  and  Irrigation  Later  Supply  Forecasts . -Personnel  assigned 
to  this  project  have  been  engaged  principally  in  assembling  and  publi- 
cizing the  results  of  the  February  snow  surveys.     In  general,  prospects 
are  somewhat  spotted,  previous  indicatij^ns  of  ample  supplies  having  been 
considerably  altered  in  several  important  sections  of  long- continued  dry 
spells c     Definite  conclusions  as  to  spring  and  summer  runoff  will  have 
to  av/ait  results  of  March  and  April  surveys. 
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Mr*  Vfork  reports  an  episode,  typical  of  snow-survey  work,  which  interfer- 
ed vdth  one  of  the  contemplated  tests  but  provided  another  of  a  different 
though  highly  practical  nature,  as  follows: 

"One  difficult  test  was  to  have  been  a  100-mile  run  to  Kisheneun  snow 
course,  a  trip  Ydiich  sometimes  takes  two  park  rangers  7  days  to  make. 
Hovj-ever,  it  vras  necessary'',  in  our  judgment,  to  cancel  that  trip  to  meet  an 
emergency  situation.     On  the  eve  of  our  arrival  at  Belton,  word  was  re- 
ceived of  a  Canadian  trapper  precariously  ill  vd.th  appendicitis  at  a  re- 
mote snow-bound  ranch  on  the' North  Fork "of "the  Flathead  River, 

"County  snoi;  plows  with  double  crews  had  initiated  a  desperate  attempt  to 
open  h$  miles  of  s no Vf-b locked,  roads  in  order  to  bring  the  man  to 
Kalispell,  Mont.,  for^medical  attention,  ■  After  conferring  with  the  Park 
Superintendent  and  v^ith  United  States  Forest  Service  officials,  as  to  the 
possibility  of  the  roads ■ actually  being  opened,  it  appeared  imperative 
in  the  best  interest  of  all- concerned ^ that  the  man. be  brought  to  security 
with  our  Sno-Cat.     The  voriter,  accompanied  by  Ivlr.  Frank  Folse,  District 
Ranger,  UoS.F.S.,  Kalispell,  Mont.,  left  Fish  Creek  Ranger  Station, 
Glacier  Park,  at  8:10  a.m.  February/  8,  in  the  Division  of  Irrigation 
Sno-Cat.     Traveling  over  soft  unbroken  snow  on  wilderness  trails,  the 
machine  reached  the  sick  man  at  Brill's  Ranch         miles  distant)  at  3:00 
p,m.     Serious  delays  en  route  due  to  encounters  "with  moose  were  experienc- 
ed.    One  metal  piece  in  the  front  end  of  the  n^achine  was  broken  when  an 
enraged  moose  disputed  the  right-of-way  vd.th  the  Sno-Cat.    Thirteen  such 
encounters  on  the  round  trip  reduced  the  speed  of  the  machine.  However, 
the  entire  round  trip  of  90  miles  was  accomplished  in  9  hours  15  minutes 
of  running  time  and  including  moose  delays, 

"Gasoline  consumption  was  20-1/2  gallons.     Oil  consumption,  zero. 

"At  the  time  the  Sno-Cat  delivered  the  sick  man  to  a  waiting  United 
States  Park  Service  ambulance  the  snov;  plovirs  vrere  still  at  least  2^  miles 
from  Brill's'  Ranch.     Emergencies ' of  this  sort  demonstrate  the  facility 
with  Yfhich  agencies-  such  as  the  Forest  Service.,  Park,  Service,,  and  Soil 
Conservation  Service  have  always  effected  closest  cooperation.  .Officials 
of  both  the  Forest  Service  and  Park  S.ervice  extended  every  facility  to 
expedite  the  mercy  mission.  ■  ^       .  . 

"The  man  v>ras  brought  to  safety  with  every  degree  of  comfort,  wrapped  in 
eidcrdovm  bags,  and  lashed  to  a  Navy  vjlro-basket  stretcher  suspended  by 
wires  in  the  cab  of  the  , Sno-Cat.     He  claimed  that  it  beat  sno¥\rshoeing, " 

Storage  of  ^ater  Underground  for  Irrigation  -  San  Joaquin  Valley,  Calif .- 
De^Jl  C.  Muckel  reports  that  an  operation-  program  for  t^ach  of  the,, 16  test 
ponds  near  Ifesco  and  13  test  ponds  near  Iviinter  Field  v/as  worked  out  with 
representatives  of  the  North  Kern  Ifeter  Storage  District.  Detailed 
examination  was  made  of  the  previous  percolation-rate  curves  of  each 
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pond  and  consideration  was  ^ven  to  suggestions  received  from  the  various 
cooperators.     In  checking  over  recent  results  of  the  Liinter  Field  test 
ponds  it  was  found  that  the  percolation  rates  were  lower  than  in  previous 
runs.     In  a  search  for  the  reason,  it  was  discovered  that  the  water  of 
Kern  River  which  supplies  these  ponds  fluctuates  considerably  in  quality 
during  the  year.     The  sodium  percentage  is  high  and  the  hardness  low  dur- 
ing the  fall  and  Yd.nter  months  a     Both  are  detrimental  to  percolation., 

Broad  Study  of  Extent  of  Drainage  Problems  Connected  with  Irrigation 
Practices  -  Soil  Moisture  Studies,  Imperial  Valley,  Calif .-V.  S.  Aronovici 
reports  that  a  laboratory  investigation  of  the  efficiency  and  accuracy  of 
the  Toledo  ivloisture  Testure  was  conducted  using  four  textures  and  seven 
moisture  levels  for  each.     Some  additional  checking  of  the  equipment  with 
field  samples  was  made.     These  results  checked  v^ith  those  obtained  in  the 
laboratory.     In  brief,  the  results  show  that  the  Toledo  Moisture  Testure 
definitely  has  a  place  in  soil-moisture  work  as  a  guide  to  irrigation 
scheduling  in  irrigated  areas.     The  practical  use  of  the  equipment  in 
more  detailed  irrigation  investigations  is  doubtful,  and  it  v/ould  be  un- 
reliable in  accurate  soil-moisture  vrork.    Inaccuracies  increase  vri.th  in- 
creasingly heavy  textures  and  larger  moisture  percentages.     The  equipment 
is  slov/  when  a  very  large  number  of  samples  are  required.  Several 
suggested  improvements  in  the  equipment  were  made. 

Canal  Lining  Manual. -Scofi eld  ¥/. C.U.  Project,  Utah.    Vi'ells  A.  Hutchins 
and  Merlyn       Modig,  Agricultural  Economists,  S.C.S.  completed  all  reports 
on  the  .Scofield  W.C.U.  Project,  Price,  Utah,  and  the  reports  v/ere  trans- 
mitted to  Cyril  Luker,  Regional  Conservator,  Region  6,  Albuquerque, 
N.  Mex,     These  reports  comprise  (a)  a  short  summary  report  on  the  indebt- 
edness of  Price  River  Water  Conservation  District  and  the  interrelation- 
ships of  irrigation  organizations  on  the  Scofield  Vi'. C.U.  Project; 
(b)  a  detailed  report  entitled  "Irrigation  Organizations  in  the  Price 
River  Area,  Utah,  and  Their  Interrelationships,"  which  describes  the  de- 
velopment of  irrigation  in  the  area,  principal  irrigation  works,  water 
rights  and  their  administration,  the  incorporated  and  unincorporated 
mutual  irrigation  companies.  Price  River  Water  Conservation  District, 
Carbon  -Water  Conservancy  District,  and  the  matter  of  consolidation  of 
the  canal  companies;   (c)  an  appendix  containing  articles  of  incorporation 
of  the  mutual  companies,  notes  on  an  important  court  ruling  with  respect 
to  transfers  of  allotted  Y/ater,  the  tripartite  and  repayment  contracts 
relating  .to  the  new  Scofield  Dam  and  Reservoir  under  construction  by  the 
Price-Wellington  Canal;  and  (d)  additional  questions  to  be  asked  of  the 
Regional  Attorney,  Office  of  the  Solicitor.    The  information  required  by 
the  Regional  Attorney  was  obtained  and  presented  in  the  reports.  The 
study  disclosed  further  matters  upon  which  opinions  should  be  obtained 
from  the  Regional  Attorney  before  proceeding  Yvith  a  program  of  long-term 
loans.     It  vrould  be  desirable  to  know  whether  lands  to  which  the  county 
has  taken  tax  deeds  are  relieved  from  all  liability  with  respect 
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to  district  bond  assessments;  what  effect  the  taking  of  tax  deeds  has 
upon  the  water  allotments  of  the  tracts  so  affected;  what  effect  the  lim- 
itation statute  on  contest  of  tax  deeds  has  upon  the  necessity  or  desir- 
ability of  quiet  title  actions;  and  'n/hether  and  to  what  extent  the  statute 
of  limitations  applies  to  actions  upon  district  bonds  and  coupons.  The 
county  has  taken  tax  deeds  on  a  large  proportion  of  tracts  to  which  dis- 
trict water  was  allotted;  and  a  large  proportion  of  unpaid  district 
bonds  and  co\:.pons  is  now  outlawed  if  the  statute  applies  to  such  obliga- 
tions.    The  answers  to  these  queries  will  affect ^  in  large  measure,  the 
matter  of  long-term  loans  in  various  parts  of  the  irrigation  district,- 
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